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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

Claim 1 (Currently Amended): A method M e thod of obtaining a gain function from 
by moano of an array of antennae and a weighting of the signals received or to be transmitted 
by vectors ( b ) of N complex coefficients, referred to as weighting vectors, N being the 
number of antennae in the array, comprising the steps of: oharaotoriaod in that, a referenc e 
gain function being given the oaid roforonoo gain function io projected orthogonally onto the 
sub opaco of the gain functions generated by tho paid weighting voctoro of tho space of th e 
gain functions, previously provided with a norm, and in that thoro is chosen, as the optimum 
woighting vector, a weighting vector gonorating tho roforenco gain function thus projected 

generating a sub-space which is normed and orthog onal with respect to a space of 
gain functions, the gain functions being generate d bv the weighting vectors; 

projecting a desired reference function onto th e sub-space: and 

choosing a weighting vector which gene r ates a gain function approximate to the 
projection of the desired reference gain function in t h e sub-spa ce, as an optimum weighting 
vector . 

Claim 2 (Currently Amended): The method Method of obtaining tiie aroforonc e gain 
function according to Claim 1, wherein characterised in that the gain functions are 
represented by vectors ( G ) ? referred to as gain vectors, of M complex samples taken at M 
distinct angles, defining sampling directions and belonging to the angular range covered by 
the array, further comprising: 

tho space of the gain functions then being tho vector space C M provided with tho 
Euclidian norm, and in that, for a givon frequency (/), tho roforonco gain vootor is projected 
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onto th e v e ctor sub spaco (Im/) of th e gain v e ctors generat e d by th e array oporating at th e 
said fr e qu e ncy in ordor to obtain th e said optimum w e ighting v e ctor 

providing the space of the gain functions being the vector space C M with an Euclidian 
norm; and 

projecting the reference gain function for a given frequency (ft onto the vector sub- 
space (Im/) of the gain vectors generated bv the array operating at the freque ncy in order to 
obtain the optimum weighting vector . 

Claim 3 (Currently Amended): The method Method of obtaining the a roforonc e gain 
function according to Claim 2, wherein charactoriood in that M is chosen such that M > 7rN. 

Claim 4 (Currently Amended): The method M e thod of obtaining the a roforonco gain 
function according to Claim 2 or 3, wherein charactoriood in that the oampling the M distinct 
angles are uniformly distributed in the angular range covered by the array. 

Claim 5 (Currently Amended): The method Method of obtaining the a roforonce gain 
function according to Claim 2, wherein charactoriood in that the reference gain function is 
obtained by sampling the reference gain function after an anti-aliasing filtering. 

Claim 6 (Currently Amended): The method Method of obtaining the a roforonc e gain 
function according to Claim 2 ono ofClaimo2to 5 , further comprising: charactoriood in that, 

transforming the gain vectors ( G ) boing tho transforms by a linear application ( h{ ) 
of C N in C M of the weighting vectors of the array and H/being the matrix[[,]] of size M x 
N[[,]] of the said linear application of a starting base of C N in an arrival base C M , the saM 
optimum weighting vector[[,]] for a given frequency /[[,]] is obtained from the reference gain 
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vector G as b=H + f ■ G whor e wherein H * =(H J H/)" 1 H J is the pseudo-inverse matrix of 
the matrix H/and where Hj is the conjugate transpose of the matrix Hy. 

Claim 7 (Currently Amended): The method M e thod of obtaining the a ref e r e nc e gain 
function according to Claim 6, wherein charact e ris e d in that, th e said starting base being that 
ofthe vectors e k , £=0,..,N-1, such that e k = (e k 9 0 9 e k X~,e k9 N -1) T with 

e ki ? =expO'- — -i'sin0 t ) and 6 k =kn/N 9 k = -(N-l)/2 9 ... 9 Q,.. 9 (N-l)/2 and the 
c 

arrival base being a canonical base, the matrix H/ has as its having the components: 


sin( AT / 2) 

i/ = exp(j(N - lW Dfl / 2 with ^ = ^7(sin(p^ / N) - sm(qn I M) and 

w ^ v M sin(4 / w /2) ™ 

rj = f/f Q with f 0 =c/2d,d being the pitch of the array. 

Claim 8 (Currently Amended): The method Method of obtaining the a roforonc e gain 
function according to Claim 6 characterised in that wherein the reference gain vector is 
obtained by sampling the gain function generated at a first operating frequency /, ofthe 
array by using m o ans of a first weighting vector b x and in that wherein the optimum 
weighting gain vector for a second frequency f 2 is obtained by b 2 = H + f2 ■ H fi ■ fc, . 

Claim 9 (Currently Amended): The method Method of obtaining the a roforonc e gain 
function according to Claim 8, characterised in that wherein the operating frequency /, of 
the array is the frequency of an uplink between a mobile terminal and a base station in a 
mobile telecommunication system and in that the operating frequency f 2 ofthe array is the 
frequency of a downlink between the said base station and the said mobile terminal. 


6 


Application No. 09/971,701 

Reply to Office Action of March 9, 2005 

Claim 10 (New): The method of obtaining the gain function according to Claim 7, 
wherein the reference gain vector is obtained by sampling the gain function generated at a 
first operating frequency f x of the array using a first weighting vector b x and wherein the 
optimum weighting gain vector for a second frequency f 2 is obtained by b 2 = H + f2 -H fx b x . 

Claim 1 1 (New): The method of obtaining the gain function according to Claim 3, 
further comprising: 

transforming the gain vectors ( G ) by a linear application ( h{ ) of C N in C M of the 
weighting vectors of the array and Hy being a matrix of size M x N of the linear application of 
a starting base of C N in an arrival base C M , the optimum weighting vector for a given 
frequency/is obtained from the reference gain vector G as b =H + f • G wherein 
H + =(H J -H/)" 1 H */ is the pseudo-inverse matrix of the matrix H/ and where H J is the 
conjugate transpose of the matrix Hy. 

Claim 12 (New): The method of obtaining the gain function according to Claim 1, 
wherein the norm provided to the vector space is an Euclidian norm. 

Claim 13 (New): The method of obtaining the gain function according to Claim 2, 
further comprising: 

approximating a vector of samples of the reference gain function by using a linear 
combination of base vectors. 
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Claim 14 (New): The method of obtaining the gain function according to Claim 1, 
wherein the array of antennae is a circular array. 
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